The phenotypic expression in DS is determined by the type of underlying cytogenetic abnormality. Almost 90-95% cases of DS are due to pure trisomy of the 21 st chromosome; 6-7% is the result of mosaicism and in only 3-5% of cases it results from Robertsonian translocation (ROB). About 1/3 rd cases of unbalanced Robertsonian translocation causing DS are inherited. We report a 1-year-old-boy with DS secondary to rea(21;21) ROB.
Introduction
A neuploidy is the most frequently observed chromosomal abnormality in humans with Down syndrome (DS) being the commonest autosomal aneuploidy. DS results from whole or part of third copy of chromosome 21. It is the commonest recognizable genetic cause of intellectual disability. Overall incidence of DS is 1 in 691 births but it varies widely infl uenced by advancing maternal age and differs between populations (1 in 300 to 1 in 1000 live births) 1 . The overall prevalence however, varies from 1 per 800-1,200 live births depending upon the acceptability and availability of prenatal screening, foetal survival and medical termination of Down syndrome pregnancies. Interestingly, the prevalence of DS is not related to race, nationality, religion or socioeconomic status 2 . The estimated incidence of DS in India is 1.4 per 1000 live births. With an expected birth of 26,00,000 new-borns in a year, the annual birth of DS babies is around 37,000 approximately 3 .
Almost 90-95% cases of DS are due to pure trisomy of the 21 st chromosome; 6-7% is the result of mosaicism with varying percentage of normal and trisomy cells. In a small proportion (3-5%) of cases the extra chromosome 21 attaches itself to another acrocentric chromosome; this is known as Robertsonian translocation (ROB) 2 . These translocations are commonly balanced chromosomal rearrangements with an estimated incidence of 1 in 1000 making them the most common structural chromosomal abnormalities in the general population. The carriers of these translocations are usually phenotypically normal 4 . Although all human acrocentric chromosomes (chromosomes 13, 14, 15, 21, and 22) are capable of participating in ROB formation, der(13q14q) and der(14q21q) constitutes 85% of all ROBs making others extremely rare 4 . This report describes a boy with DS due to a de novo rea(21;21) ROB.
The Case
A one year old boy was brought with complaint of developmental delay. The child was second born to a 25 year old third gravida mother by normal vaginal delivery at term. He was a product of non-consanguineous marriage and his father aged 28 years. His mother conceived spontaneously and there were no antenatal or immediate perinatal concerns. The parents noticed a delay in achieving neck control even at six months of age. The child could only roll-over but was not able to sit, stand or even crawl. Pincer grasp was not attained till now. He started speaking bisyllables only since last one month. His hearing and vision was intact. There was no history of seizure, abnormal movements, frequent respiratory infections, or regression of any milestones. His mother had a previous fi rst trimester spontaneous abortion and his only elder male sibling was healthy. There was no history of similar illness in the family. On examination, the child had fl at occiput, fl at facial profi le, depressed nasal bridge, upward slant of palpebral fi ssures, large tongue, low set ears, short and broad hands and fi ngers, simian crease on palm and sandle gap (Figure 1 ). Developmental assessment was suggestive of global developmental delay with developmental age corresponding to approximately 6 months. Neurological examination was remarkable with generalized hypotonia but power and refl exes were normal. Examination of other systems was essentially normal. Thyroid profi le and echocardiography were done to rule out associated hypothyroidism and structural heart defects respectively, and they were normal. Suspecting a diagnosis of Down syndrome (DS), karyotyping was ordered. It revealed 46, XY, rob(21;21)(q10;q10),+21 karyotype ( Figure  2 ) confi rming the diagnosis and also the responsible Robertsonian unbalanced translocation. The elder sibling was phenotypically normal. Genetic counselling of the parents was done along with karyotyping. Both parents' karyotype was normal, so this was a de novo rob(21;21) translocation in the child.
Discussion
The phenotypic expression in DS is determined by the type of underlying cytogenetic abnormality. Those with mosaicism tend to have less typical characteristic features and also to function at a higher intellectual level compared to those with complete trisomy 21 5 . Prasher found that DS patients with translocation had less severe learning disability, less obesity and increased frequency of psychiatric disorders; however, they had signifi cantly poorer independent functioning skills and more maladaptive behaviors, possibly secondary to higher incidence of dementia and depression 5 . Our patient being only a year old, these functions were diffi cult to assess. Again, extra copy of Hsa21 gene is proposed to result in increased levels of expression of many genes encoded in chromosome 21 thereby producing varying degrees of DS phenotypes 6 .
The majority of heterologous ROBs are inherited from a carrier parent and the minority of them is formed de novo mainly in the stage of meiosis I of oogenesis, whereas almost all homologous ROBs form de novo mitotically 4 . About 2/3 rd cases of unbalanced Robertsonian translocation causing DS are de novo, while the rest are inherited. Therefore, the presence of an unbalanced translocation in a child with DS warrants parental chromosome analysis to rule out balanced translocation 2 . The parents of our patient did not carry such translocations. The importance of determining whether a translocation is either de novo or inherited from either parent lies in its possibility of recurrence in subsequent pregnancies for "at risk" couples and thus forms the cornerstone in genetic counselling. For de novo translocations the recurrence risk in future pregnancies for is low (overall 1 %) which is similar to complete trisomy 21. On the other hand, for familial translocations, the recurrence risk varies between 1-15% depending upon the type of translocation and whether the mother or the father is the carrier; but for t(21; 21) the risk is 100% for both male and female carriers 2 .
Interestingly, Herve et al 7 have reported a case of recurrent trisomy 21 caused by an isochromosome 21q {i(21q)} very likely secondary to a maternal germline cell mosaicism. They hypothesize that vast majority of apparently de novo cases of rea(21;21) may be due to an i(21q) with maternal or paternal inheritance. It is also suggested to perform DNA microsatellite marker analysis in cases of rea(21;21) as conventional cytogenetic analysis is unable to distinguish between rob(21;21) and i(21q) 8 .
Conclusion
The risk of recurrence of Down syndrome for a couple varies with the underlying translocation. Especially, in a case of Robertsonian translocation, it is necessary to perform karyotyping of both parents before genetic counselling.
